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MECHANICS aed 
STATE OF NEW YORK 
DEPARTMENT OF PUBLIC WORKS 
J BURCH McMORRAN 
ALBANY 1, N.Y. 
April 24, 1959 

Subject: Transmittal of 
Mee Bo Fe Perry “Preliminary Geologic Report 
District Engineer Proposed Relocation of Route U.S. 104 
Barge Canal Terminal Acress Irondequoit Bay 
Rochester (i, New York Monroe County”  __ } 
Bear Sir: 


in accordance with your request, this Bureau bes com- 
pleted a preliminary geologic survey of the area at the 
location of the above proposed pro ject. 

The results of this Bureau's work at this location 
are described in the attached report entitled, “Preliminary 
Geologic Report, Proposed Relocation of Route Ue Se 104 
Across jroadequolt Bay, Monroe County.” 


Very truly yours, 


We. P. Hofmann 
Principal Soils Engineer 


WPH : GBM 
Distribution: 
Mr. Be Fe Perry, District Engineer A 
Mr. Be A. Lofeve, Deputy Chief Engineer : 
Mr. Ce. F. Blanchard Deput Chief Engineor ! 
Me. G. W. McAlpin, Aas’t. puty Chief Engineer (j 
Bureau of Soil Mechanics Files 3 
Total (10) 
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PRELIMINARY GEOLOGIC REPORT 
PROPOSED RELOCATION OF ROUTE UW. S. 104 
ACROSS IRONDEQUOIT BAY 


MONROE COUNTY 

1. AUTHORIZATION | 

In accordance with the request from Bernard F. Perry, Dis- 
trict Engineer, dated April 3, 1958, the Bureau of Soil Mechanics 
has completed a preliminary geologic survey of the Irondequoit 
Bay crossing for the proposed relocation of Route U. S. 104. The 
results of this geologic survey, &@s contained in this report, are 
based on seismic surveys along two lines across the bay end a 
study of the geologic conditions and history of the general area, 
The seismic surveys and the geologic studies were performed under 
the direct supervision of Paul H. Bird, Senior Engineering Geoele- 
gist of the Bureau of Soil Mechanics. | 


it. PURPOSE 

The purpose of the investigation discussed herein was to in- 
dicate the general geology of this immediate area and, conse- 
quently, to indicate the general foundation problems and condi - 
tions involved in the design and construction of the bay crossing. 
The information derived from this investigation will also serve 
as @ general guide in plenning and progressing more detailed sub- 
surface explorations and investigations te govern the design and 
‘construction of the foundations of the proposed bay crossing 
structure. 


111. PROCEDURE 
| lamediately after receiving Mr. Perry’s request, this Bureau 


initiated proceedings to obtain funds te purchase the special. 
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sejemic equipment necessary to progress underwater sejemic sur- 
veys. The funds were subsequently authorized, and heavy bay 
cable, underwater pick-ups, fathometer, floats, etc. were pur- 
chased in time for the seismic field operations to be started 
during the latter part of October. Prior to the commencement of 
ssismic field operations, it was necessary to obtain permission to 
perform such operations from the U. S. Department of Defense and 
the New York State Conservation Department. The field operations. 
were completed in the early part of November 1958. Concurrent 
with the field operations, seach seismic determination point was 
located by means of triangulation by a survey party furnished by 
the District. 

The triangulation points occupied were established by means 
ef a highly precise triangulation net extended into the area by 
District forces from U. S. Coast and Geodetic triangulation points 
located a considerable distance to the east. | 

A location map of the various seismic determination points 
was received by this Bureeu from the District on December 28, 1958. 

Generally, seiemic determinations were made along two fines, 
extending across the bay, such that two geologic cross-sections 
could be produced. One line extended from triangulation point 
“mM”, easterly across the bay to triangulation peint “A”, at an 
azimuth of 64° 50’ 13%. This line constitutes the “north line.” 
Fhe second line extended through triangul etion point “Q°, easterly 
across the bay on an azimuth of 72° 53’ 50”. This letter line 
constitutes the “south line.” pa 


iV. RESULTS 


The general location of the twe fines a shown on Figure | 
(Drawing No. 4SM 1558A). The geologic section for the north line 
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is shown on Figure 2 (okaWitic No. 4SM 15588). The geologic 
section for the south line is shown on Figure 3 (Drawing No. 

4SM 1558C). The cross-section for the north line is based on 
the results of the seismic survey along this line, the profiles 
of three nearby dei holes progressed by the District Seils 
Section projected perpendicular to the line, and the ‘profiles of 
three water wells in the Town of Webster projected perpendicular 
to the line. The cross-section for the south line is based on 
the results of the seismic survey along this fine and a surface 
inspection of the deposits visible along the westerly shore of 
the bay. | 

The depths of the water and the profiles of the bottoa of 
the bay, as shown on the geologic sections for the two lines, 
were determined by a fathometer and are believed to be reasonably 
correct. 

The geologic sections for the north and south lines across 
the bay indicate that the bay overlies a deep trough in the sur- 
face of the bedrock at this location. At its deepest point, the 
surface of the bedrock is epproximately 350 feet below the sur- 
face of the bay at both the north and south lines. Since the 
water in the bay is approximately 60 feet deep at these immediate 
locations, it is apparent that approximately 290 feet of uncon- 
solidated sediments lie between the bottem of the bay and the sur- 
face of the bedrock, constituting the bettom of the trough. 

Neither the general characteristics nor the layer profile of 
the materials composing this deposit of unconsol idated sediments 
could be established using the seiamic instruments possessed by 
the Bureau of Soil Mechanics at the time this work was done. All 
that is presently known about this deposit is that it has a seismic 
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velocity of approximately 5,000 feet per second. Based on past 
experience, the drill hole data and the weter well data and the 
visually apparent geologic pattern of the area, it is quite prob- 
able that this deposit is composed of layers of silts and fine 
sands, possibly containing layers of clay and sand and gravel 
lenses. It is also quite probable that the surface of this de- 
posit (i.e., the bottom of the bay) consists of a layer of soft 
muck, the thickness of which is unknown. This is evidenced by 
the fact that Drill Hole No. 2, located near the shore at the 
west end of the north line, encountered approximately 10 feet of 
muck. Also, the large cast iron pipe ell, used for an anchor on 
the sej omic edetatas boat, frequently came up full of black muck, 
it is quite probable, therefore, that muck covers all or a por- 
tion of the bay bottom. . 

The seismic survey data for both lines show a somewhat in- — 
definite indication of a ridge-like mass of glacial till immedi- 
ately overlying bedrock in the deep part of the bay. This is 
indicated on the sections as indefinite and, therefore, with dash 
lines. The size and shape of this mass, as shown on the sections, 
should be considered as indefinite and, therefore, as suggestive 
onlye 7 

Recently, the Bureau purchased two new ecisaic instrument 
units of the latest high resolution type, which, if had been 
available for this work, would have produced a better indication 
of the nature end characteristics of the materials composing the 
deposit of unconsolidated material. However, the use of such 
equipment would not have substantially changed the accuracy of 
re elevation of the surface of the bedrock underlying the bay, 
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@s shown on the sections, nor would the use of such equipment 


have eliminated the necessity of exploring in detail the uncon- 


solidated sediment deposit by means of drill heles. 


Ve GEOLOGIC HISTORY OF THE AREA 


The geologic history of this immediate area is quite 


comp lex, 


but the following outstanding events are useful in explaining the 


landforms and deposits that have a bearing on the present probles: 


(A) Previous to the geologically recent glaciation of 


(B) 


the area, it is believed that a master river occu- 


pied the basin of Leke Ontario, which at that time 


was simply @ great river vailey. The direction of 


the flow of that river and the extent to which the 


originel valley must have been modified by glacial 


action is extremely hypothetical. The ancient 
Genesee River was tributary to this master river, 
but it then flowed through the valley now occu- 
pied by Irondequoit Bay. The result of some re- 
cert seismic determinations performed by the Bu- 
reau of Soil Mechanics indicates that the ancient 
Genesee River flowed in a bedrock valley, the 
bottom of which was some 350 feet below the pres- 
ent water surface of Irondequoit Bay. At that 
time, this part of North America probably stood 
at a much higher elevation with respect to cele 
level than at present. | 

The advance of the glacier evicted the ancient 


Genesee from its valley and covered the entire 


area with a great thickness of slowly creeping 


ice. 
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(C) This ice sheet acted as an agent of erosion 
and transportation at some places and, as such, 
gathered up and pushed along beneath it great 
quantities of soil, weathered rock, etc. Even- 
tually, in its advance, it became overloaded, 
then ceased to erode, and deposited the material 
it could no longer move. It is quite probable, 
therefore, that the area of Irondequoit Bay was 
a site of deposition as contrasted to a site of 
erosion somewhere to the north from which the 
materials were derived. The material deposited 
in this menner beneath the flowing ice is called 
“glacial till.” This material consists of a 
dense, relatively impervious, unstratified, het- 
rogeneous mixture of soil and rock materials 
ranging in grain size from sub-miscroscopic to 
bowl eke several feet or more in diameter. in 
this part of the State, greet quantities of 
glacial till were deposited in the form of steep 
sided, elongated, strean/ ined hills es much as 
one hundred feet or more high and up to a mile 
or more long, with their axes parallel to the 
ice movement. Such hills are called “drum! ins.” 
Glacial till was encountered beneath sand and 
silt in all three drill holes, as shown on the 
section for the north line. Glacial till occurs 
above bay level in an excavation at the west end 
of the Prospect House parking area, it aiso 
forms the west shore of the bay for a distance 


= 


(D) 


of about a thousand feet south from the Prospect 
House, where it rises to a height of 80 feet above 
the bay level. From there it can be traced due 
south to the valley of Densmore Creek, where it 
outcrops at the surface over a considerable area. 
Threughout most of this area, the glacial till is 
overlain with silt and sand. The subsurface form 
of the glacial till is very probabiy thet of a 
drumiin.e it is probably due to the characteris- 
tical steep-sided form of a drumiin that the 
glacial till along the west shore of the bay drops 
off very steeply and extends only «.short distance 
out under the water. It is also quite possible 
that the ridge-like indefinite mass shown on the 
sections overlying bedrock on the bottom of the 
trough is also a drumlin, or the remains of a 
drumlin. 

The glacier withdrew from the Great Lakes region 
in @ series of recessional impulses. Then, as 
now, the climate fluctuated from cold to warm and 
back again. During the wermer periods, the ice 
Front receded, and during the colder periods, the 
ice front became stationary or even advanced 
alightly. The steps in this process are recorded 
in the form of deposits, such as beaches, deltas, 
bars, etc. One of these stages led to the forma- 
tion of deposits of considerable importance to 
the present problem. This particular stage con- 


sisted of a long delay in the recession of the 


ee 





ice thet blocked the St. Lawrence drainageway, 
thus raising the level of Lake Ontario until it 
event owed into the Mohawk Valley through a 
channel in the vicinity of Reme. While this 
glacial take, known as Lake Iroquois, stood at 
this high level, a very prominent beach baunad= 
veloped. This beach is teday follewed over much 
of its length by the “Ridge Roed” - Route UW. S. 
104, the proposed relocation of which initiated 
the problem with which this report is cencerned. 
During the existence of Lake Iroquois, the 
Genesee River deposited a tremendous amount of 
silt and sand out into the lake in the form of 

a delta. The comparatively level surface of this 
resulting bvleet rel stands at an elevation of ap- 
proximately 400 to 425 feet above sea level in 
the vicinity of lrondequoit Bey. The silts and 
sands exposed in the bluffs on both sides of the 
bey are a part of this delta deposit. The Lie 
type of material was penetrated by the dri ti holes 
on the west side of the bay and in drilling the 
Webster wells on the east side of the bay to the 
depths shown on the see ten for the north line. 
it, therefore, seems reasonable to assuxe that 
the material between the bottom of the bay and 
the surface of the bedrock, with the exception of 
the indefinite ridge of glacial till, consists 
wholly or in part ef the delteic silts and sands. 


oe 


(E) In the vicinity of the Prospect House, the bed- 
rock comprising the surface of the bottom of the 
rock trough is the upper part of the Queenston 
formation, which is predominantely soft red shale. 
This formation is normally overlain by the Medina 
formation, which consists mostly of fea tek etone. 
In the normal development of @ rock valley by 
stream erosion, such a succession of strata; i.e., 
a hard resistant formation over a soft formation, 
generally leads to the creation of a waterfall. 
in fact, the lower falls of the present Genesee 
River ere caused by these same two formations. At 
the time of the seismic survey, it was thought pos- 
sible that the deepening of the bay from about 35 
feet to 65 feet while proceeding north in the vi- 
cinity of the Prospect House was the reflection 
of an ancient waterfal | at this location. Since 
that time, however, geologic data have been found 
to indicate that if such a waterfal! did exist, it 
is very probably farther south, possibly even south 
of the head of the bay. The possibility of en- 
dountecian bedrock at elevations appreciably higher 
than those shown on the sections by shifting the. 
line of the proposed bridge a reasonable distance 


to the south is, therefore, considered remote. 


Vie CONCLUSIONS 
As a result of the geologic investigations progressed to date 


at this location, the following conclusions may be drawn: 


ae 





(A) 


(B) 


(c) 


(D) 


(E) 


At this immediate location, the water in the bay 
has & maximum depth of approximately 60 feet, 

it is probeble that the surface of the bottom of 
the bay consists of soft muck extending to an un- 
known dapth. id 

At thie immediate location, lrondeaucit Bay is 
underlain by a deep trough in the eunfacs of the 
bedrock. The depth of the deepest part of the 
trough below the surface of the water is approxi- 
mately 350 feet. 

The layer profile and characteristics of the ma- 
terials composing the deposit extending from the 
bottom of the bay to the surface of the bedrock 
trough is presentiy unknown, but probably con- 
sists of a fayer of muck and organic silt com- 
prising the bottom of the bay underlain by siits 
and sands, possibly containing layers of clay and 
lenses of sand and gravel. 

The possibility of bedrock existing at consider- 
ably lesser depths below the surface of the bay 
within a reasonable distance of this immediate 
location is presently considered remote. However, 
due to the complexity of the geologic Bndletone® 
in this ares, such a possibility should not be 
overlceked, provided it is feasible and practical 
to move the proposed location of the bridge a con- 
siderabie distance to the south. 
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Vil. RECOMMENDATIONS 


EE RN ae AAT BS BEL OOD 


The information contained in this report represents a guide 
for future action on the foundation engineering aspects of this 
project. The immediate course of action to be followed depends 


upon the various factors governing the location of the proposed 


bridge across the bay and may follow two general paths. This 


Bureau wishes to present the following recommendations concerning 


the various courses of action, depending upon the factors and 


considerations involved: 


(A) If it is considered feasible to move the proposed 


(8) 


location of the bridge a very considerable distance 
to the south from the present general inspiration 
Point location, the possibility of the existence of 
bedrock at depths considerably less than at that 
location should be investigated. If moving the pro- 
posed location a considerable distance south is 
Feasible and practical, then this Bureau should be 
immediately requested to perform a seismic survey 
southerly along the axis of the bay from lnapiration 
Point in an effert to locate a point where bedrock 
exista at a relatively shailow depth below the sur- 
face of the bay. In considering this possible shift, 
it should be kept in mind, however, that the possi - 
bility of the existence of such a condition is re- 
mote. 

if the location of the proposed bridge is reasonably 
firmly established at the vicinity of Inspiration 


Point and in reasonably close proximity to either of 


ZMQLT Mow aan 








the ifnes for which seologic sections are inciuded 
in this report, and if it is not considered feasibie 
te move the present location an appreciabie distances 
to the south, the next logical phase of the genera! 
design of this project is to progress @ preliminary 
subsurface exploration program at the site of the 
proposed bridge to indicate the subsurface profiles, 
the characteristics of the materiais involved, and 
the problems to be encountered in the design and con- 
struction of the foundations for this structure. if 
such is the case, it is hereby recommended thet not 
(eae than four drill holes be progressed along the 
centerline of the proposed bridge to thoroughly in- 
vestigete the nature and characteristics of the ma- 
terials comprising the deposit of unconaol idated 
sediments composing the bottom of the bay and ex- 
tending te the surface of the bedrock. These holes 
should be drifiled with four-inch casing, making 
possible the extraction of undisturbed Shelby tube 
seuplea, if necessary, for laboratory testing. if 
this recommendation is concurred in, the details of 
the number, spacing, location and depth of holes 

can be established by cooperation among the District 
Engineer, the Deputy Chief Engineer of Bridges and 
the Bureau of Soil Mechanics. it shewlid be noted 
that the results of these drill holes will consti- 
tute the preliminary phase of the subsurface explora- 


tion program for this project. It is quite probable 
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thet additional holes will be necessary as the de- 
sign progresses. Since the progression of these 
dri ffl holes in the bay will require extensive water 
equipment, such as barges, rafts, anchors, etc., 
which the Soils Section of District 4 does not 
possess, it is recommended that subsurface explora- 
tion work in the waters of the bey be progressed by 
@ contract prepared by the Bureau of Soil Mechanics 
and supervised by the District, as has been done in 
the case of several other major projects of this 


type. 





Principall Soi Vs Engineer 
Bureau of Soyl Mechanics 


Date: April 20, (959 
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